Ahstract-In this paper, we propose that both the quasi transverse-magnetic (TM) and quasi-transverse-electric (TE) Airy plasmons can be supported in graphene-based waveguides. 
L INTRODUCTION
The concept of "Airy beams" is first proposed within the context of quantum mechanics, but optics provides a fertile ground to realize the Airy beams. In optics, Airy beams are non-diffracting waves that propagate along a parabolic trajectory in a homogeneous medium. In plasmonics, Airy plasmons are SPPs that propagate along the metal-dielectric interface in the form of Airy beams [l] . Considering the subwavelength confinement of SPPs, Airy plasmons are very attractive for ultra-compact planar plasmonic devices. To in sure the validity of the paraxial approximation and a large enough self-deflection distance, Airy plasmons can only exist in certain parameter ranges [2] .
In recent years, graphene has attracted much attention as a good counterpart in the THz frequencies of metals in the optical frequencies [3] . Airy plasmons have been pro posed in a plasmonic waveguide based on the monolayer graphene without the paraxial approximation [4] . However, 
II. PLASMONIC MODES
The planar dielectric-graphene-dielectric waveguide struc ture is schematically shown in Fig. 1 , where the graphene 978-1-5090-2017-1/16/$3l.00 ©2016 IEEE layer is placed on the xz plane, and sandwiched by the dielectric 1 (yellow area) and dielectric 2 (pink area). This planar waveguide supports both the TM and TE plasmonic modes. If both the dielectric 1 and dielectric 2 are air, namely Cl = C2 = 1 and ILl = IL2 = 1, the dispersion relation for the TM plasmonic mode reduces to
and the dispersion relation for the TE plasmonic mode reduces
where 'T)o = J /-Lo / co is the characteristic impedance of free space.
We can get the surface conductivity of monolayer graphene at different frequencies. As shown in Fig. 2(a) , for f = 10
THz, both the real and imaginary parts of surface conductivity are always positive. This implies that this structure supports the TM plasmonic mode, where the dependence between the propagation constant and the chemical potential is shown in Fig. 2 (b) . In contrast, the dependence between the surface conductivity and the chemical potential shows a different behavior for f = 100 THz, as shown in Fig. 2 (c). The imaginary part of surface conductivity is negative for 0 e V s: /-Lc s: 0.254 eV, which implies the existence of the TE Its finite energy Airy plasmon solution at the input of is
where a is a positive decay factor to truncate the amplitude at the negative infinity. 
IV. BEAM STEERING
To steer the self-deflection behavior of quasi-TM Airy plasmons, the chemical potential of monolayer graphene can be tuned externally. As shown in Fig. 4 (a) , the propaga tion length of Airy plasmons changes eflectively when the chemical potential changes. To evaluate the tunability of self deflection behavior, we require that the propagation length should be larger than 90 J.im. As shown in Fig. 4(b) . In the following, we consider the bilayer graphene as an example. As shown in Fig. 5 (a) , both the real and imaginary parts of propagation constant of TM plasmonic mode in the bilayer graphene based waveguide decrease compared with the results shown in Fig. 2(b) . Thus, Airy plasmons based on bilayer graphene have a larger propagation length, as shown in Fig. 5 (b) . Meanwhile, the transverse displacement at a same propagation distance would also increase.
Similarly, to evaluate the tunability of self-deflection behav ior, we also require that the propagation length should be larger VI. ACKNOWLEDGMENT
